A double-blind, randomised controlled trial was performed to compare the pain experienced on intradermal and subcutaneous injection of lignocaine 1% with adrenaline 1:100,000, lignocaine 1 %, procaine 1 % and normal saline. A linear analogue pain scale was used to assess pain. Lignocaine with adrenaline caused the most pain and was more painful than lignocaine 1 %, which in turn was more painful than procaine or normal saline. These differences were significant at p < 0.05 or greater for all comparisons except procaine 1 % and normal saline. In conclusion, procaine 1 % appears to be the local anaesthetic of choice from among those tested for intradermal and subcutaneous injection.
The discomfort of injection of local anaesthetic is often the worst aspect of commonly undertaken minor procedures such as suturing of small wounds, insertion of venous, arterial and central venous cannulae and surgical excisions.
In spite of a variety of clinical impressions among anaesthetists a review of the recent literature revealed no comparison of the pain associated with infiltration with various agents.
The present study was designed to compare the pain experienced on subcutaneous and intradermal injection of a variety of commonly used local anaesthetics.
MATERIALS AND METHODS The four preparations tested were lignocaine 10/0, lignocaine 1 % with adrenaline 1: 100,000, procaine 1 % and normal saline. Details of the particular preparations used can be found in Table 1 Twenty healthy volunteers from the medical and paramedical staff aged between 18 and 30 gave informed consent and participated in the study. The skin was cleaned prior to injection with a 70% isopropyl alcohol swab. Each subject was given an injection of each agent in a random order on the volar surface of the forearm. The agent was injected, 0.1 ml intradermally and 0.2 ml subcutaneously, via a 26-gauge hypodermic needle from a 1.0 ml tuberculin syringe. Neither subject nor experimenter was aware of the contents of any syringe.
Immediately after the final injection the subjects were asked to assess each injection using a 10 cm linear analogue pain scale' and were instructed to score a pain-free injection as o and the most painful imaginable as 10. The scores were then measured to the nearest millimetre.
The Kruskal-Wallis analysis of variance was used to examine the distribution of the pain scores between all agents and the Wilcoxon Signed Rank test was used to contrast pairs of agents. 
RESULTS
The mean pain scores for each agent are presented in Table 2 . Analysis of variance demonstrated that the overall distribution of these scores was not random (p < 0.001). The statistical significance of the differences between the pain scores for each pair of agents is presented in Table 3 . As can be seen, except for procaine and normal saline, the differences between all pairs were significant at p < 0.05 or better.
Lignocaine with adrenaline usually caused the greatest pain on injection, being ranked the most painful by 13 subjects. Of the remaining seven subjects, four found plain lignocaine the most painful, two procaine and one normal saline. These results are illustrated in Figure 1 .
DISCUSSION
This study suggests that procaine is probably the most acceptable agent for skin infiltration. It causes significantly less pain on injection than the other two solutions and when used for intravascular cannulation has the added advantage of being a vasodilator. The addition of adrenaline 1:100,000 to lignocaine apparently increases the pain of skin infiltration. However, its vasoconstrictive properties are an advantage should a large volume of anaesthetic or a bloodless field be required.
In conclusion, our findings suggest that lignocaine 1070 is of limited value in providing small areas of analgesia. Procaine 1 % appears to be the local anaesthetic of choice from among those tested for intradermal and subcutaneous injection.
